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Abstract 
Real exchange rate movements are crucial for a country’s competitiveness, trade flows and testing the validity of Purchasing 
Power Parity (PPP) theory. So far ample of studies have examined the issue of whether or not PPP holds in Turkey by employing 
various methods. In this study we examined the validity of PPP theory for Turkey between January 2003 and June 2014, and we 
concluded that purchasing power parity theory is not valid according to the results of nonlinear unit root test. 
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1. Introduction 
Purchasing power parity theory (hereafter PPP) has been one of the most controversial and most studied theories 
in the field of economics. After the collapse of the gold standard and large-scale inflations in industrialized countries 
during and after the World War I, specifically introduced by Cassel (1918) to substitute the relative gold parities, 
PPP states that the nominal exchange rate between two currencies should be equal to the ratio of general price levels 
of the two countries. If PPP holds a unit of currency of one country will have the same purchasing power of other 
country (Taylor & Taylor, 2004). Cassel (1918) asserts that, equalizing their post-war and pre-war exchange rates 
changes to the difference between their post-war and pre-war inflation rates, countries virtually adopted PPP. Since 
then, PPP has been used in setting and forecasting exchange rates, in cross-country income adjustment to account for 
differences in national prices (Alba & Papell, 2007). 
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As Taylor & Taylor (2004) defined, according to the PPP theory, if a unit of currency able to buy same basket of 
goods in one country as the equivalent amount of foreign currency can buy in a foreign country, then PPP holds. 
Hence, there is parity in the purchasing power of the unit of currency across both economies. The main rationale 
behind the validation of PPP is so-called Law of One Price, which means that the price of a good which is subject to 
international trade should be same in every market in the world once that its price is expressed in a common 
currency. 
According to PPP, the real exchange rate between two currencies should be one. So a real exchange rate is of the 
form   
ܴ ൌ ܧܲ
כ
ܲ ൌ ͳሺͳሻ 
where E denotes nominal exchange rates, P denotes host country’s prices level and P* is prices level in foreign 
country. A real exchange rate that equal to unity means that a basket of goods in one country should be worth one 
basket of goods in another (Bahmani-Oskooee & Hegerty, 2010; Taylor & Taylor, 2004; Krugman & Obstfeld, 
2003). Thus, the nominal exchange rate can be written as 
ܧ ൌ ܲܲכ ሺʹሻ 
In order to check out the relevance of this argument, unit root and cointegration test procedures have generally 
been adopted. In testing PPP by means of unit root test, it is investigated whether real exchange rates has unit root. If 
exchange rates does not have unit root this seen as an evidence of the validity of PPP theory. In the cointegration 
framework, on the other hand, presence of co-movement between the nominal exchange rates and the ratio of host 
and foreign country’s price level is traced. At this point, when we look at the studies those aimed at investigating the 
theory of PPP, unit root tests, it seems that nonlinear unit root tests have been preferred rather than linear unit root 
tests. This case stems from the acceptance that linear unit root tests are weaker than nonlinear tests methods in 
examining whether a nonlinear time series contain unit root (Taylor, 2001; Taylor et al., 2001; Chang et al., 2012; 
Taştan, 2005). 
In this paper it is aimed to investigate the validity of PPP theory via nonlinear unit root test method in the case of 
Turkey. A brief inquiry will show that studies aimed to test PPP theory for Turkey mostly employed linear unit root 
test techniques. Therefore, this study contributes the present literature by this way. Accordingly, the study is divided 
into five sections. In the following section the related literature was given briefly in a tabular form. Section 3 and 4 
devoted to introducing the empirical method and results of analysis. The paper concludes in section 5. 
2. Related Literature 
There is plethora of studies that empirically tested if the PPP theory holds in developed countries or developing 
countries as well, in a certain country or a group of countries as well. Studies also differ in terms of employed 
methodology. Most of them used linear unit root and cointegration tests either with or without structural breaks 
whereas others applied long memory model or Markov switching model. A brief of these studies is given in Table 1 
below.  
 
Table 1: Brief of the related literature. 
Author(s) Period Method(s) Result(s) 
Telatar & Kazdağlı 
(1998) 
1980-1993 Cointegration Test PPP is not valid in Turkey  
Demir & Kıymaz 
(1999) 
1969-1996 
Unit root and 
Cointegration  
Tests 
PPP is valid in Turkey, Germany and France in 1969-1996 period 
whereas not valid in none of the sub-periods of before and after 
1980  
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Sarno (2000) 1980-1997 
Nonlinear  
Regression Analysis 
PPP is valid in Turkey  
Erlat (2003) 1984:01-2000:09 Long Memory Model PPP is valid in Turkey  
Yazgan (2003) 
1982:1-2001:4 
Cointegration and VAR 
Analysis 
PPP is valid in Turkey throughout the high inflation periods    
Basher et al. 
(2004) 
1980:01-1999:04 
19801:1-1999:4 
Panel Cointegration Test 
PPP is not valid in India, Indonesia, S. Korea, Malaysia, Nepal, 
Pakistan, the Philippines, Singapore, Sri Lanka and Thailand  
Erlat (2004) 1984:01-2000:09 Unit root Tests 
According to nonlinear unit root tests, real exchange rate computed 
based on CPI and US$ has unit root, whereas for German mark 
does not has. If the structural breaks were considered, both series 
does not contain unit root 
Alba & Park 
(2005) 
1973:01-2004:10 
Nonlinear  
Unit root Test 
PPP is valid in the first regime for the exchange rate that computed 
in terms of German mark whereas not valid in the second regime. 
Sollis (2005) 1973:1-1988:4 
Nonlinear  
Unit root Test 
PPP is valid in France, Italy & Germany in contrast to Papell 
(2002) 
Taştan (2005) 1982:01-2003:12 Unit root Test PPP is valid in Turkey  
Doğanlar (2006) 1995:01-2002:12 Cointegration Test PPP is not valid in Azerbaijan, Kazakhstan and Kyrgyzstan   
Kanas (2006) 
1870-1998 
(Various periods) 
Markov switching 
regression 
Probability of holding PPP in Australia, Finland, Canada, UK and 
France is over 50 percent whereas it is below 50 percent in 
Belgium, Germany, İtaly, Norway, Portugal, Spain, Sweden and 
Switzerland   
Papell & Prodan 
(2006) 
1870-1998 
Unit root Test with 
Structural break 
PPP is valid in 16 developed countries except Canada and 
Denmark  
Aslan & Kabur 
(2007) 
1982:01-2001:01 
2001:01-2005:12 
Unit root and 
Cointegration Tests 
PPP is not valid in Turkey at both periods  
Narayan & Narayan 
(2007) 
1973:01-2002:10 
Nonlinear 
Unit root Test 
Real exchange rate has a nonlinear nature in Italy & PPP is valid 
Aslan & Korap 
(2009) 
1987:01-2006:12 
1987:1-2006:4 
Panel Unit root Test PPP is valid in 26 OECD countries  
Divino et al. 
(2009) 
1981:01-2003:12 
Panel Unit root Test with 
Structural break 
PPP is valid in 26 Latin American countries 
Doğanlar et al. 
(2009) 
1995-2005 
(Various periods) 
Unit root and 
Cointegration Tests 
PPP is valid in Brazil, India, Indonesia, Pakistan, the Philippines, 
S. Africa, S. Korea and Turkey except Peru and Mexico.  
Kargbo (2009)  1951-2006 
Unit root and 
Cointegration Tests 
PPP is valid in G7 countries  
Kalyoncu (2009) 1980:1-2005:4 Linear Unit root Tests 
According to ADF and PPP unit root tests PPP is valid in Turkey 
and UK, according to KPSS unit root test PPP is valid in Turkey, 
Germany, USA, Japan, France, Netherlands and UK    
Narayan et al. 
(2009) 
1973:01-2003:09 
(Various periods) 
Cointegration Test with 
Structural break 
PPP is valid in Japan and other 14 OECD countries   
Oskooee et al. 
(2009) 
1973:01-2005:09 Unit root Test 
PPP is valid in 18 developed countries out of 25 and 57 developing 
countries out of 88   
Tatoğlu (2009) 1977-2004 
Panel Unit root Test with 
and without Structural 
break 
PPP is valid only in 10 countries when structural breaks were 
ignored whereas PPP is valid in all sampled countries if structural 
breaks were considered 
Telatar & Hasanov 
(2009) 
1992:01-2007:12 
(Various periods) 
Linear and Nonlinear Unit 
root Tests 
According to nonlinear unit root test with structural breaks PPP is 
valid in Bulgaria, Croatia, Estonia, Lithuania, Latvia, Czech 
Republic, Macedonia, Poland, Romania, Slovakia and Slovenia 
Aslan et al.  
(2010) 
1953-1998 Linear Unit root Tests 
According to unit root test with structural breaks PPP is valid in 
Turkey  
Bozoklu & Yılancı 
(2010) 
1995:01-2009:12 
Unit root Test with 
Structural break 
PPP is not valid in Brazil, Indonesia, India, Russia, and Turkey 
whereas it is valid in China and Mexico 
Chang et al. 
(2010) 
1980:01-2008:05 Panel Unit root Test PPP is valid in France, Germany and İtaly   
Chang et al. 
(2010) 
1992:07-2006:10 
Nonlinear  
Cointegration Test  
PPP is valid in BRIC countries except China  
Chang & Su 
(2010) 
1995:11-2008:02 
Nonlinear  
Panel Unit root Test 
PPP is valid in Angola, Indonesia, Iran and Saudi Arabia  
Liew et al. 
(2010) 
1995:01-2002:12 
Nonlinear Cointegration 
Test 
PPP is valid in Azerbaijan, Kazakhstan and Kyrgyzstan  
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Amara  
(2011) 
1973:1-1998:4 Unit root Test  PPP is valid in 17 industrialized countries out of 20  
Chang et al. 
(2011)  
1980:01-2009:01 
Nonlinear  
Cointegration Test 
PPP is valid in G7 countries  
Choi et al.  
(2011) 
1975:01-2004:10 
Nonlinear  
Unit root Test 
PPP is valid in south eastern Asian countries in terms of US$.   
Güloğlu et al. 
(2011) 
1991:01-2008:03 
Panel Unit root Test with 
Structural break 
18 real exchange rate does not contain unit root that is PPP is valid 
in Turkey 
Su & Chang 
(2011) 
1993-2008 
Nonlinear Cointegration 
Test 
PPP is valid in Bulgaria, Czech Republic, Pol&, Slovakia, 
Romania & Russia,  
Chang  
(2012) 
1986:01-2009:10 
Nonlinear 
 Unit root Test 
PPP is valid in China  
Chang et al.  
(2012) 
1980:01-2008:09 
Nonlinear  
Unit root Test 
PPP is valid in G7 countries except Canada 
Chang et al. 
(2012) 
1994:01-2010:04 
Nonlinear  
Unit root Test 
PPP is valid in Germany  
Chang et al.  
(2012) 
1994:06-2010:04 
Nonlinear  
Unit root Test 
PPP is valid in G7 countries  
Ersin (2012) 2001:05-2011:01 Nonlinear Analysis 
PPP is valid in Turkey when monthly loss in TL across US$ is 
below 6% 
Güney et al.  
(2012) 
1994:01-2010:02 
(Various periods) 
Nonlinear  
Unit root Test 
PPP is not valid in Turkey whereas valid in India, S. Korea, 
Philippines and 10 African countries  
Liu et al. 
(2012) 
1995:01-2011:10 
Nonlinear  
Unit root Test 
PPP is not valid in Bulgaria, Czech Republic, Hungary, Latvia, 
Lithuania, Pol& & Russia, valid in Romania     
Liu et al. 
(2012) 
1986:01-2009:10 
Nonlinear Cointegration 
Test 
PPP is valid in East Asian countries except Japan and the 
Philippines 
Lu et al.  
(2012) 
1995:01-2008:10 
Nonlinear Cointegration 
Test  
PPP is valid in Estonia, Hungary, Pol& Romania & Russia   
Chang et al. 
(2013) 
1995:01-2008:10 
Nonlinear  
Panel Unit root Test 
PPP is not valid in 9 trasition countries except Estonia and 
Hungary   
Gil-Alana & Jiang 
(2013) 
1994:01-2010:11 Parçalı Cointegration PPP is not valid in China  
Kim & Jei 
(2013) 
1974:01-2011:12 
Time Varying Parameter 
Cointegration Test 
PPP is valid in Japan & S. Korea 
Lee & Yoon 
(2013) 
1870-1998 
(Various periods) 
Markov switching 
regression 
PPP is valid in Australia, Finland, İtaly, Norway and Sweden in 
certain periods 
Oskooee et al. 
(2013) 
1994:10-2010:02 
Nonlinear 
 Panel Unit root Test 
According to Maddala-Wu (1999) nonlinear panel unit root test 
PPP is valid 11 Latin American countries  
Yılancı et al. 
(2013) 
1980:01-2011:08  
(Various periods) 
Linear and Nonlinear Unit 
root Tests 
PPP is valid in 20 African countries  
Yıldırım et al.  
(2013) 
1960-2012 
(Various periods) 
Unit root Test with 
Structural break (for 
Turkey) 
Panel Unit root Test 
(for EU-27, EU-15, 
OECD and G8 countries) 
PPP is valid in Turkey and EU-27, EU-15, OECD and G8 
countries 
Zhou & Kutan 
(2014) 
1974:1-2012:1 
Nonlinear 
 Unit root Test with 
Structural break 
PPP is valid in Japan  
 
3. Econometric Methodology 
The nonlinear two regime unit root test developed by Caner & Hansen (2001) depends on the two regime TAR 
(k) model in Eq. (3). 
^ ` ^ `1 1 2 11 1 , 1,.....,O OT T d !c c'     t tt t t tZ Zr x x e t T      (3) 
where   ^ `1 1 1, , ,..., , 1    xcc ' 't t t t t kx r v r r  denotes indicator function, et is white noise disturbance term, m is lag 
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length, 1 1   t t t mZ r r  is threshold variable in the case of m ≥ 1, vt is the vector of variables which can also 
contain intercept and trend terms, and λ denotes the threshold value. In this regard the components of θ1 and θ2 are 
as follows 
 
ߠଵ ൌ ൥
ߩଵ
ߚଵ
ߙଵ
൩   and  ߠଶ ൌ ൥
ߩଶ
ߚଶ
ߙଶ
൩ 
 
In the representation above  1 2,U U are slops of 1tr ,  1 2,E E are slops of deterministic component, and  1 2,D D are 
slops of  1,..., ' 't t kr r variables. The presence of threshold value in Eq. (3) is searched by testing the null of
0 1 2T T  H by Wald type test     ˆ supOO O/  T T TW W W . There are two possibilities as to whether tr  has unit 
root or not. In the first case tr has unit root in both regime whereas in the second case tr contains unit root only in 
one regime. In order to determine which case is prevailed, Caner & Hansen (2001) developed 2TR and 1TR statistics 
and, due to the lower power of two-sided Wald statistics as expressed 2 22 1 2 TR t t  across one-sided Wald statistics 
as expressed ^ ` ^ `1 2
2 2
1 1 2ˆ ˆ0 0U U  TR t I t I , they have preferred 1TR statistics. If the test statistics exceeds the certain 
critical value this is accepted an evidence of stationarity of the series concerned. At this point, in order to determine 
which hypothesis is valid, 1t  and 2t  statistics are considered. If only one of the statistics is significant it is regarded 
as the indicator of regime stationarity (Caner & Hansen, 2001: 1557-1568, Liu et al., 2011: 1802-1803). 
4. Results of Econometric Analysis 
In this paper, as real exchange rate series, logarithmically transformed values of consumer price index (CPI, 2003 
= 100) based real effective exchange rate index (LREER) for Turkish Lira (TL) is used. The series was derived from 
the electronic data delivery system (EDDS) of Central Bank of Turkey and covers the 2003:01 – 2014:06 period. 
The time path of the series is given in Figure 1. 
 
           Figure 1. Evolution of LREER series throughout the sample period. 
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Prior to applying the nonlinear unit root test, linear Augmented Dickey-Fuller (ADF) and Kwiatkowski, Phillips, 
Schmidt and Shin (KPSS) unit root tests were used to detect the stationarity of LREER series. The findings are 
presented in Table 2. 
 
         Table 2. Results of ADF and KPSS unit root tests 
 
ADF   KPSS 
a b a b 
LREER -3.49
* (2) 3.19 (2) 0.46* (9) 0.25 (9) 
    Notes: i. Figures in paranthesis denotes the lag lenght for ADF test, and proper bandwith for KPSS test  
                ii. In selecting the proper lag length for ADF test and bandwith for KPSS test, Schwarz Information criterion and Newey West  
                 Bandwidth criterion was used, respectively.  
iii. a: model with intercept, b: model with intercept and trend, (1) ifadesi ilgili serinin yüzde 5 önem düzeyinde birim kök   
    içermediğini ifade etmektedir. 
                 iv. * denotes the significance at 5% level.  
Results of ADF test reveal that LREER series has no unit root whereas KPSS test points to the presence unit root. 
However, these tests have been criticized due to their low power of rejection of the hypothesis which asserts the 
presence of unit root in the case of structural break (Perron, 1989). Therefore to account for structural break in the 
series behavior Lee & Strazicich (2003) unit root test was employed and results are reported in Table 3.  
 Table 3. Results of Lee - Strazicich unit root test 
 Model A (t-st.) Break date Model C (t-st.) Break date 
LREER -3.15 (1) 
2008:09 
2010:11 
-5.31 (8) 
2006:03 
2007:07 
             Notes: i. Figures in paranthesis denotes the lag lenght 
                 ii. Model A: model with intercept, Model C: : model with intercept and trend. 
      iii. Critical value at 5% significance level for Model A is -3.842; For different breake dates critical values at 5% significance level          
           for Model C are: -5.59, -5.74, -5.67, -5.71, -5.65, -5.73 see Lee & Strazicich, (2003: 1084). 
           iv. (t-st.) denotes t statistics.  
     v. * denotes the absence of unit root at 5% significance level.    
The methods used so far assume the series concerned has a linear nature. Caner & Hansen (2001) have shown 
that the test they have developed is stronger than linear unit root tests. Therefore, now we apply Caner & Hansen 
(2001) nonlinear unit root test procedure to the LREER series. Prior to this, it would be relevant to check the 
nonlinearity of the series. To this end a Wald type test was conducted and results are reported in Table 4. 
       Tablo 4. Results of the nonlinearity test. 
 a Lag lenght p-value b Lag lenght p-value 
LREER 42.40 1 0.01 46.00 1 0.01 
Note: 1) a: model with intercept, b: model with intercept and  trend. While performing the Wald test maximum lag length has been         
          selected as 12  
According to results given in Table 4 a nonlinear nature was detected in LREER series. This makes relevant to 
apply Caner & Hansen (2001) nonlinear unit root test procedure to the LREER series. The findings of the test are 
given in Table 5. 
   Table 5. Results of the one-sided and fractional unit root test 
 1T
R  2TR  
2
1t  
2
2t  
a b a b a b a b 
LREER 
7.83 
(0.15) 
8.76 
(0.26) 
7.83 
(0.18) 
8.76 
(0.28) 
2.07 
(0.17) 
2.69 
(0.14) 
1.88 
(0.22) 
1.23 
(0.57) 
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The results obtained from Caner & Hansen (2001) nonlinear unit root test indicate that LREER series contains 
unit root in both periods. Estimations of the TAR model for both regimes and their graphical representations are 
given below. 
Tablo 6. Results of TAR model. 
Variables 
Model I Model II 
Regime 1 (n: 34) Regime 2 (n: 91) Regime 1 (n: 42) Regime 2 (n: 83) 
-1  -0.010tZ  -1  -0.010ttZ  -1  -0.007tZ  -1  -0.007ttZ  
Intercept 0.85(0.41) 0.43 (0.23) 1.05 (0.40) 0.33 (0.26) 
Trend - - 0.00 (0.00) 0.00 (0.00) 
-1tY  -0.18 (0.08) -0.09 (0.04) -0.27 (0.08) -0.06 (0.05) 
-1' tY  0.28 (0.24) 0.31 (0.15) 0.43 (0.22) 0.17 (0.17) 
-2' tY  -0.65 (0.22) -0.11 (0.10) -0.73 (0.21) -0.14 (0.11) 
-3' tY  0.67 (0.25) 0.15 (0.10) 1.01 (0.23) 0.10 (0.10) 
-4' tY  -0.66 (0.22) -0.02 (0.10) -0.48 (0.19) -0.06 (0.11) 
-5' tY  0.47 (0.21) -0.00 (0.10) 0.61 (0.19) -0.07 (0.11) 
-6' tY  -0.21 (0.19) 0.16 (0.11) -0.12 (0.18) 0.12 (0.11) 
-7' tY  0.49 (0.18) -0.12 (0.11) 0.54 (0.17) -0.12 (0.11) 
-8' tY  0.21 (0.19) -0.04 (0.11) 0.31 (0.18) -0.08 (0.11) 
-9' tY  -0.14 (0.21) 0.09 (0.10) -0.00 (0.19) 0.10 (0.11) 
-10' tY  -0.12 (0.23) -0.04 (0.10) -0.15 (0.19) -0.50 (0.11) 
-11' tY  -0.06 (0.23) 0.09 (0.09) 0.14 (0.15) 0.10 (0.10) 
-12' tY  -0.30 (0.14) -0.09 (0.10) -0.24 (0.13) -0.17 (0.11) 
Note: n denotes sample volume  
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Figure 2. Regime periods (model with intercept) 
 
Figure 3. Regime periods (model with intercept and trend) 
Conclusion 
In this paper we have investigated the validity of PPP theory in Turkey for (2003:01 – 2014:06) period. Using 
nonlinear threshold unit root test procedure proposed by Caner & Hansen (2001), in contrast to the many previous 
studies in which linear unit root test methods have been employed, we are unable to reject the threshold unit root 
hypothesis in case of Turkey. This finding reveals that real exchange rate cannot be predicted using LREER in 
Turkey. 
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